inferior oblique muscle strabismus subtenon injection a b s t r a c t Posterior subtenon injections of steroidal drugs are commonly used to treat various chorioretinal inflammatory diseases. Subsequent strabismus is rare, but it is associated with severe visual disturbance when present. We report a case of simultaneous bilateral inferior oblique muscle paresis in a 60-year-old man who developed it after receiving intravitreal injections of bevacizumab and posterior subtenon injections of triamcinolone acetonide for the treatment of diabetic macular edema. The patient complained of excessive pain during the injections, which were performed at the 6 o'clock position in both eyes. According to the literature, inferior oblique muscle paresis after posterior subtenon injections is rare. This complication may be prevented by proper selection of the injection site and paying attention to any unusual patient complaints during the procedure.
Introduction
Posterior subtenon injections of triamcinolone acetonide (PSTA) are commonly used to treat chorioretinal inflammatory diseases such as uveitis and macular edema. 1 This injection technique allows a high local steroid concentration to be sustained over time, but without a substantial increase in systemic drug levels. 1 Common complications of this treatment include ocular hypertension, cataract formation, and ptosis. 2 Strabismus, although rare after subtenon steroid injections, has been reporteddoften in association with repeated injections. 3, 4 In this paper, we report a case of bilateral inferior oblique (IO) muscle paresis after a single PSTA.
Case Report
A 60-year-old man with diabetic mellitus presented to our clinic with bilateral blurry vision, which had lasted several months. Visual acuity was 20/100 in the right eye and 20/1000 in the left eye. Fundoscopy revealed bilateral macular edema with subretinal hemorrhage. The anterior chamber and ocular motility were normal. The patient received intravitreal injections of bevacizumab (1.25 mg) and PSTA (40 mg) in both eyes. The PSTAs were performed at the 6 o'clock position in both eyes by passing a 25-gauge 16-mm needle through the inferior conjunctival fornix with a gentle side-to-side fine motion. There was no resistance to drug delivery, but the patient complained of excessive pain during injections. The next day, the patient reported vertical diplopia and image excyclotorsion in the left eye. He had subconjunctival hemorrhage at the lower part of the bilateral eyes. The ductions were normal, whereas the version tests revealed bilateral underelevation in adduction (Fig. 1) . The prism cover test revealed right hypotropia of 3△ in the primary gaze, 10△ esotropia in the upward gaze, and an orthotropic eye position in the downward gaze. There were also right hypotropia of 6△ in the leftward gaze and left hypotropia of 1△ in the rightward gaze. The final step of the Bielschowsky test showed right hypotropia of 6△ in the left tilt position and left hypotropia of 3△ in the right tilt position. The double Maddox rod test revealed 15 incyclotorsion of the left eye. This "A" pattern and the results yielded by motility testing suggested bilateral IO muscle paresis. The symptoms improved spontaneously after 3 months without surgical intervention. Visual acuity improved to 20/50 in the right eye, but remained at 20/1000 in the left eye. An orthotropic eye position in the primary gaze and esotropia of 3△ in the upward gaze were noted at the same visit.
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Discussion
Strabismus is a rarely reported complication of posterior subtenon injections, and only a few cases have been reported in a review of the English literature. 3e6 Raab reports a case of superior rectus muscle dysfunction after two consecutive subtenon injections of methylprednisolone in the 12 o'clock position. 3 In that patient, injury to the muscle and/or the associated nerve supply at some point along the injection path caused superior rectus muscle thinning and tendon attenuation. The literature also includes three reports of extraocular muscle injury after the use of subtenon injections for local anesthesia. 5 In each case, a blunt curved metal cannula was used for inferonasal drug delivery to the subtenon space. Each of these cases involved immediate periorbital bruising, two cases involved trauma to the inferior rectus muscle, and one case involved damage to the medial rectus. Spierer et al also report a case of superior oblique muscle palsy after subtenon anesthesia; damage to the insertional fibers during superotemporal injection is the possible cause. 6 Isolated IO muscle palsy is the least common type of isolated extraocular muscle palsy. 7 The IO muscle arises from the orbital surface of the maxilla, lateral to the lacrimal groove, and passes beneath the inferior rectus muscle at approximately the 6 o'clock position of the orbit. This muscle is innervated by the third cranial nerve at the point just below the lateral border of the inferior rectus muscle. This leaves the IO muscle and its innervating nerve on the path of injection if the PSTA was performed at the 6 o'clock position. The IO muscle paresis in our patient may be related to direct injury to the muscle or its innervation. The side-to-side motion when advancing the needle may further increase the damage. Approximately 24% of patients describe moderate-to-severe pain during PSTA 2 ; however, the excessive pain reported by our patient was unusual and also highly indicative of possible trauma caused by the injections.
An injection in the inferotemporal quadrant or superotemporal quadrant can be used for PSTA; both sites have been documented to successfully deliver a steroidal drug to a location close to the macular area. 8 An injection in the superotemporal quadrant may have a higher rate of optimal drug delivery to the desired location, 8 although it is sometimes associated with ptosis occurring several months after the procedure. 9e11 Other injection methods that use a blunt cannula, instead of a sharp needle, while advancing it through the subtenon space were equally efficacious in treating chorioretinal inflammatory diseases without the risk of direct injury by the sharp tip of the injection needle. 12, 13 Posterior subtenon injection of triamcinolone acetonide is reportedly associated with late-onset ptosis, which may be related to direct trauma or steroid-induced atrophy of levator aponeurosis.
9e11 Steroid drugs may be associated with periorbital soft tissue atrophy; however, the atrophy usually occurs a few months after the steroid injection. 3, 9, 10, 14 Our patient developed strabismus the next day after injection. The rapid course makes the side effect of the steroid less likely as the cause of muscle paresis.
In conclusion, bilateral IO muscle paresis after PSTA is rare. This complication may be prevented by using an injection site other than the 6 o'clock position, using a blunt cannula instead of a sharp needle, and paying attention to any unusual patient complaints during the procedure. 
